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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain high cooling efficiency 
at a low refrigerant rate in a dynamo-electric machine using 
the inside of a slot in a stator as a refrigerant passage. 
SOLUTION: An opening of a slot 25 in the stator 5 is closed 
with an under plate 40 serving as a closing member, and a 
plate 41 serving as a passage cross-section adjusting member 
is disposed in the roughly central section of the slot 25. As a 
result, a passage cross section S2 of the refrigerant passage 
29A formed inside the slot 25 is smaller than a passage cross 
section S1 where the plate 41 is not disposed by an amount of 
the cross section of the plate 41, thereby increasing cooling 
efficiency. 
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5^j^3ponsible for any 



iTPO and NCIPI are noi 

damages caused by the Tse of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The dynamo-electric machine characterized by arranging the path cross-section controller 
material for narrowing the path cross section of said refrigerant path in the interior of said slot in the 
dynamo-electric machine equipped with the stator which comes to hold a coil in a slot, and the lock out 
member which blockades opening of said slot and forms a refrigerant path inside a slot. 
[Claim 2] Said lock out member and said path cross-section controller material are a dynamo-electric 
machine according to claim 1 characterized by being one. 

[Claim 3] Said path cross-section controller material is a dynamo-electric machine according to claim 2 
characterized by being the leg which begins to be prolonged inside said slot from the body section of said 
lock out member. 

[Claim 4] Said path cross-section controller material is the dynamo-electric machine of any one publication 
of claim 1 to claim 3 characterized by being arranged in the abbreviation center section of said slot. 
[Claim 5] The dynamo-electric machine characterized by blockading the whole field by the side of opening 
of said slot by said lock out member rather than said coil while arranging said coil only in the range in 
which the pars-basilaris-ossis-occipitalis side of said slot was limited in the dynamo-electric machine 
equipped with the stator which comes to hold a coil in a slot, and the lock out member which blockades 
opening of said slot and forms a refrigerant path inside a slot. 

[Claim 6] The dynamo-electric machine according to claim 5 characterized by protruding the stopper 

section on the edge by the side of slot opening of the range in which said coil is arranged. 

[Claim 7] The dynamo-electric machine according to claim 5 or 6 characterized by constituting said lock 

out member from part II material inserted in said slot opening after removal of the part I material formed of 

restoration of an ingredient and the mold member used in said slot inside for formation of this part I 

material. 

[Claim 8] Said stator is the dynamo-electric machine of any one publication of claim 1 to claim 7 
characterized by being constituted combining annularly two or more division cores to which the teeth 
section was looped around the coil. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a dynamo-electric machine. 
[0002] 

[Description of the Prior Art] In the dynamo-electric machine (a motor, a generator, or a motor-cum- 
generator), in order to cool a stator efficiently, what used the interior of the slot (slot inside which a stator 
coil is installed) of a stator as a refrigerant path is proposed by JP,53-95207,A and JP,4-364343,A. Since 
the stator coil which is a heating element, and a stator contact by such configuration the refrigerant which 
circulates a refrigerant path, and directly and it is cooled, the high cooling engine performance is obtained. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since such a conventional dynamo-electric machine 
used the space inside a slot as a refrigerant path as it was, the path cross section of a refrigerant path 
became large too much, and the trouble that a useless refrigerant circulated was in the part which is 
separated from the stator coil which is a heating element, or a stator. 

[0004] This invention was made paying attention to such a trouble, and aims at offering what can acquire 
high cooling effectiveness by the small refrigerant flow rate in the dynamo-electric machine which uses the 
interior of a slot of a stator as a refrigerant path. 
[0005] 

[Means for Solving the Problem] In the 1st invention, the path cross-section controller material for 
narrowing the path cross section of said refrigerant path was arranged in the interior of said slot in the 
dynamo-electric machine equipped with the stator which comes to hold a coil in a slot, and the lock out 
member which blockades opening of said slot and forms a refrigerant path inside a slot. 
[0006] In the 2nd invention, said lock out member and said path cross-section controller material are one. 
[0007] In the 3rd invention, said path cross-section controller material is the leg which begins to be 
prolonged inside said slot from the body section of said lock out member. 

[0008] In the 4th invention, said path cross-section controller material is arranged in the abbreviation center 
section of said slot. 

[0009] By 5th invention, in the dynamo-electric machine equipped with the stator which comes to hold a 
coil in a slot, and the lock out member which blockades opening of said slot and forms a refrigerant path 
inside a slot, while arranging said coil only in the range in which the pars-basilaris-ossis-occipitalis side of 
said slot was limited, the whole field by the side of opening of said slot was blockaded by said lock out 
member rather than said coil. 

[0010] The stopper section was protruded on the edge by the side of slot opening of the range in which said 
coil is arranged in the 6th invention. 

[001 1] The 7th invention constituted said lock out member from the part II material inserted in said slot 
opening after removal of the part I material formed of restoration of an ingredient and the mold member 
used in said slot inside for formation of this part I material. 

[0012] Said stator consists of the 8th invention, combining annularly two or more division cores to which 

the teeth section was looped around the coil. 

[0013] 

[Function and Effect of the Invention] In the 1 st invention, since the path cross section of a refrigerant path 
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becomes small by the cross section of path cross-section controller material, when circulating the same 
refrigerant flow rate as cq^^red with the case where it does not have ^^cross-section controller 
material, the rate of flow ^Refrigerant becomes large and cooling ef^roveness improves (thermal 
conductivity improves). Therefore, capacity of the pump for refrigerant circulation which is needed in order 
to acquire the same cooling effect can be made smalL Moreover, since the path cross section of a 
refrigerant path can be set as arbitration by changing the cross section of path cross-section controller 
material, cooling structure of a stator can be designed rationally. 

[0014] In the 2nd and 3rd invention, since a lock out member and path cross-section controller material are 
one, components mark are reducible. Moreover, since it is not necessary to incorporate path cross-section 
controller material apart from a lock out member at the time of the assembly of a stator, it decreases like an 
erector. Therefore, the manufacturing cost of a dynamo-electric machine is reducible. 
[0015] In the 4th invention, since path cross-section controller material is arranged in the abbreviation 
center section of the slot, refrigerant passage is formed near the coil. Therefore, a refrigerant can lose the 
useless flow rate which circulates only the narrow field near the coil and circulates the part which is 
separated from a coil, and can lessen the amount of refrigerants required for cooling. 
[0016] By 5th invention, as for the space which the coil was arranged only in the narrow range by the side 
of a slot pars basilaris ossis occipitalis (coil field in the gestalt of operation), and turned on the slot opening 
side by this, the whole is blockaded by the lock out member. Therefore, the passage cross section of the 
refrigerant passage which consists of a part which is not occupied by the coil and lock out member of space 
inside a slot will become narrow, and its cooling effectiveness will improve. Moreover, since it is not 
necessary to have path cross-section controller material other than a lock out member for this reason, 
components mark do not increase and assembly is not complicated. 

[0017] In the 6th invention, since the stopper section is prepared in the edge of the range in which a coil is 
arranged, it is prevented that, as for the coil of the coil to a slot, the range is prescribed by the stopper 
section, and a coil begins to shift to the outside of the stopper section. Therefore, even when the range in 
which a coil is arranged (coil) is limited, the alignment volume of the coil can be carried out correctly. 
[0018] In the 7th invention, since the space after removing the mold member (for example, metal mold) 
used for formation of the part I material is equipped with the part II material, as compared with the case 
where this space becomes a part of refrigerant path, the path cross section of a refrigerant path decreases 
and cooling effectiveness is raised. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
accompanying drawing. 

[0020] The sectional side elevation of a dynamo-electric machine (a motor, a generator, or a motor-cum- 

generator) common to the gestalt of each following operation is shown in drawing 1 . 

[0021] The case 1 of a dynamo-electric machine consists of side plates IB and 1C which blockade opening 

of the shaft-orientations both ends of cylinder plate 1 A and this cylinder plate 1 A so that it may be 

illustrated. 

[0022] Cylindrical Rota 2 is held in a case 1 . The both ends of the revolving-shaft 2A are supported by side 
plates 1 A and IB through bearing 3, respectively, and Rota 2 can be freely rotated focusing on revolving- 
shaft 2A. Moreover, the magnet 4 is formed near the peripheral face of Rota 2. 

[0023] The stator 5 of a cylindrical shape is inserted in the inner skin of cylinder plate 1 A so that Rota 2 
may be surrounded. The predetermined gap is prepared between the inner skin of a stator 5, and the 
peripheral face of Rota 2. 

[0024] The oil jackets 10 and 1 1 of the shape of a character type ring of cross-section KO are attached in 
the shaft-orientations both ends of a stator 5, respectively. The oil rooms 12 and 13 are formed between the 
inside of these oil jackets 10 and 11, and the end face of SUTE 1 TA 5. The oil for cooling is supplied to 
the oil room 12 through the oil feed hopper 16 which is formed in the oil jacket 10 and penetrates cylinder 
plate 1 A. This cooling oil circulates the refrigerant path 29 (refer to drawing 2 ) formed in the stator 5, and 
is led to the oil room 13. The cooling oil led to the oil room 13 is discharged outside from the oil exhaust 
port 17 which is formed in the oil jacket 1 1 and penetrates cylinder plate 1 A. 

[0025] In the gestalt of operation of the 1st of this invention, a part of cross section (X-X cross section of 
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drawin g,! ) of the stator 5 in the condition of having not equipped withnath cross-section controller 
material is shown in draw|^fc2 . 

[0026] A stator 5 consist^Bf stator core 20 and a coil 30 around whic^TOs stator core 20 is looped so that 
it may be illustrated. 

[0027] The starter core 20 puts the division core 21 of the predetermined number (the gestalt of this 
operation 12 pieces) in a row in the shape of a circular ring, and is constituted (division core fabric). Each 
division core 21 carries out the predetermined number-of-sheets laminating of the magnetic steel sheet of 
the abbreviation mold for T characters in the direction (it is perpendicularly to the space of drawin g 2 ) of 
revolving-shaft 2A of Rota 2, and it is formed in it. In addition, three of 12 division cores 21 which 
constitute a stator core 20 are shown in drawing 2 . 

[0028] A stator core 20 is equipped with the back core section 22 of the shape of a ring which meets the 
cylinder plate 1 A inner skin (illustration is omitted to drawing 2 ) of a case 1, and two or more teeth 
sections 23 which project in the inner circumference side radial of a stator core 20 from this back core 
section 22. In addition, in a division core fabric like the gestalt of this operation, the back core section of 
each division core 21 is put together annularly, and it becomes the back core section 22 of a stator core 20, 
and the teeth section of each division core 2 1 turns into the teeth section 23 of a stator core 20. 
[0029] The crevice between the adjoining teeth sections 23 (slot) serves as a slot 25. Spacing (magnitude of 
a slot 25) of the die length (the radial amount of protrusions) and width of face (thickness of a hoop 
direction) of the teeth section 23, and the adjoining teeth section 23 etc. is set as the optimum value 
according to the engine performance (an output, torque, effectiveness, etc.) for which a dynamo-electric 
machine is asked. 

[0030] The coil 30 is in the condition of having held in the slot 25 interior, by carrying out a concentration 
volume to each teeth section 23. The coil to the teeth section 23 of this coil 30 is made in the state of the 
division core 21. That is, in manufacture of a stator 5, a stator 5 is first formed in the teeth section 23 of 
each division core 21 for a wire rod combining winding and the division core 21 in the condition that the 
coil was made in this way, over a predetermined layer with predetermined number of turns (the number of 
turns). 

[0031] In detail, with the gestalt of this operation, the coil of the lst-layer 6 turns is first performed without 
a clearance towards a tip from the end face of the teeth section 23. Then, the 2nd-layer [ this layer / 1st ] 
five turns which winds, turns up from an end and goes to a end face side from the tip side of the teeth 
section 23 on this wire rod of the 1 st layer are rolled about. Hereafter, sequential execution of the coil of 
the 3rd-layer 6 turns and the coil of the 4th-layer 3 turns is carried out similarly. Thereby, the coil of a total 
of 20 turns is made by the teeth section 23 of the division core 21 . If it is a division core fabric, such a coil 
looping-around activity can be done easily. In addition, this number of 20 turns is mere instantiation, and a 
coil is performed with the number of optimal turns according to the engine performance for which a 
dynamo-electric machine is asked. 

[0032] thus, the division core 21 in the condition that the coil 30 was wound ~ the inside of cylinder plate 
1 A of the predetermined number (the gestalt of this operation 12 pieces), and a case 1 — annular — 
arranging — for example, ~ burning - inserting in - it inserts in cylinder plate 1 A inner skin. Thereby, the 
stator 5 with which the division core 21 was combined is formed. 

[0033] The height 26 protrudes on the both-sides side (inner skin of opening of a slot 25) of teeth section 
23 point. The inside part of this height 26 is equipped with the undershirt plate 40. The undershirt plate 40 
is a lock out member which blockades slot 25 opening, is prolonged in the direction (it is perpendicularly to 
the space of drawing 2 ) of revolving-shaft 2 A of Rota 2, and blockades opening of a slot 25 in the whole. 
The space (part except the volume of a coil 30) formed inside the slot 25 with this undershirt plate 40 
serves as the refrigerant path 29 which extends in the direction of revolving-shaft 2A. The path cross 
section (area of the cross section which intersects perpendicularly with revolving-shaft 2A) of this 
refrigerant path 29 is set to SI. 

[0034] Thus, in the formed refrigerant path 29, as shown in drawing 3 , the plate 41 which is path cross- 
section controller material is arranged. This plate 41 is put on the abbreviation center section of the slot 25, 
is a member prolonged in the direction (it is perpendicularly to the space of drawing 3 ) of revolving-shaft 
2A of Rota 2, and is being put and fixed between the pars basilaris ossis occipitalis (back core section 22) 
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of a slot 25, and the medial surface (field it turns [ field ] to the interior side of a slot 25) of the undershirt 
plate 40. 4fe 

[0035] The remaining paiSRluding the field which this plate 41 occuj^S from the refrigerant path 29 of 
drawing J! is set to refrigerant path 29 A. Therefore, the path cross section S2 of refrigerant path 29 A 
becomes what deducted the cross section of a plate 41 from the path cross section SI of the refrigerant path 
29, and is set to S1>S2. 

[0036] Thus, when the same refrigerant flow rate (for example, cooling oil flow rate) compares by making 
small the path cross section S2 of refrigerant passage 29A, the rate of flow of the part and refrigerant with 
which the path cross section became small becomes large, and cooling effectiveness improves (thermal 
conductivity improves). Therefore, it becomes possible to make small capacity of the pump for refrigerant 
circulation which is needed in order to acquire the same cooling effect. 

[0037] Moreover, since it is arranged in the abbreviation center section of the slot 25 and refrigerant path 
29 A is formed in the near part of a coil 30, a plate 41 can lose the useless flow rate which circulates only an 
about 30-coil narrow field and circulates the part which is separated from a coil 30, and a refrigerant can 
lessen the amount of refrigerants required for cooling. 

[0038] In addition, it can be adjusted by changing the cross section of a plate 41 whether the path cross 
section of refrigerant path 29 A is made how much small. Therefore, the design of the cooling structure in a 
dynamo-electric machine can be performed rationally. 

[0039] A part of cross section (X-X cross section of drawing 1 ) of the stator 5 in the gestalt of operation of 
the 2nd of this invention is shown in drawing 4 . 

[0040] With the gestalt of this operation, it shall consist of body section 42A arranged along with slot 25 
opening in the undershirt plate 42 which is the lock out member of slot 25 opening, and leg 42B prolonged 
in the abbreviation center section of the slot 25 inside so that it may be illustrated. This leg 42B becomes 
path cross-section controller material. Therefore, with the gestalt of this operation, the lock out member of 
slot 25 opening and path cross-section controller material are united. 

[0041] Also by such configuration, the path cross section S3 of refrigerant path 29B becomes smaller than 
the path cross section SI of a part for the cross section of leg 42B, and the refrigerant path 29 of drawing 
2 . Therefore, like the gestalt of implementation of the above 1 st, cooling effectiveness can improve and the 
effective stator 5 can be cooled in the small amount of refrigerants. 

[0042] Furthermore, with the gestalt of this operation, since leg 42B which is body section 42 A and the 
path cross-section controller material which are a lock out member is united as an undershirt plate 42, 
components mark are reduced and the part and cost reduction can be planned. Moreover, at the time of the 
assembly of a stator 5, since it is not necessary to attach path cross-section controller material apart from 
the undershirt plate 42, assembly operation is possible easy-izing and simplification, and a manufacturing 
cost can be reduced. 

[0043] A part of cross section (X-X cross section of dr awin g 1 ) of the stator 5 in the gestalt of operation of 
the 3rd of this invention is shown in drawing 5 . 

[0044] With the gestalt of this operation, the coil of the coil 30 is carried out only into the coil field (the 
predetermined range of the height direction of slot 25 pars basilaris ossis occipitalis to the teeth section 23) 
where the slot 25 pars-basilaris-ossis-occipitalis side was limited. 

[0045] Specifically, the coil of the 1 st-layer 5 turns is first made from the end face section of the teeth 
section 23 without a clearance to the edge of a coil field towards the direction of a tip. The coil of the 2nd- 
layer 4 turns, the coil of the 3rd-layer 5 turns, the coil of the 4th-layer 4 turns, and the coil of the 5th-layer 2 
turns are made in piles by this coil of the 1st layer one by one. Although the coil of a total of 20 turns will 
be made by each teeth section 23 like the gestalt of the 1st and 2nd operation of the above by this Coil 
width of face (width of face of the die-length direction of the teeth section 23) becomes narrow to a part for 
five turns from a part for six turns of the gestalt of implementation of the above 1st etc., and space larger 
than cases, such as a gestalt of implementation of the above 1 st, turns on the part and opening side of a slot 
25. moreover, the part to which the number of layers of the coil 30 with which the clearance between the 
coils 30 wound around the adjoining teeth section 23 was wound around each teeth section 23 became five 
layers from four layers — it is narrow. 

[0046] Thus, it is equipped with the undershirt plate 43 which is thick from the undershirt plate 40 of the 
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gestalt of implementation of the above 1st (the cross section is large) sothat the space by the side of slot 25 
opening which became l^^fes compared with the gestalt of implemei^M>n of the above 1st etc. may be 
blockaded in the whole. T^medial surface (field it turns [ field ] to th^Kection of the slot 25 inside) of 
this undershirt plate 43 will be in the condition of having contacted there being no clearance in the edge of 
a coil 30. 

[0047] Refrigerant path 29C is formed by the slot 25 interior with this undershirt plate 43. Therefore, 
refrigerant path 29C consists of a part except the volume which a coil 30 occupies from the narrow coil 
field inside a slot 25, and, as for the path cross-section S4, the cross section of the undershirt plate 43 
becomes smaller than the path cross section SI of the refrigerant path 29 of drawing 2 an increased part 
rather than the cross section of the undershirt plate 40. By reduction of this path cross section, cooling 
effectiveness will improve and the effective stator 5 can be cooled in the small amount of refrigerants. 
[0048] Moreover, with the gestalt of this operation, since wearing of path cross-section controller material 
is not needed apart from the undershirt plate 43 in order to narrow the path cross section of refrigerant path 
29C, components mark can be reduced, and the assembly operation of a stator 5 can be simplified, and cost 
reduction can be planned. 

[0049] A part of cross section (X-X cross section of drawing 1 ) of the stator 5 in the gestalt of operation of 
the 4th of this invention is shown in dr awin g 6 . 

[0050] Although the coil of the coil 30 is carried out to the coil field to which the slot 25 pars-basilaris- 
ossis-occipitalis side was limited like the gestalt ( drawin g 5 ) of implementation of the above 3rd with the 
gestalt of this operation, the stopper section 27 protrudes on the both-sides side of the teeth section 23 so 
that it may be located in the edge by the side of slot 25 opening of this coil field. 

[0051] The range of a coil is specified and a coil is made by this stopper section 27 in the range from the 
end face section of the teeth section 23 to the stopper section 27. Moreover, the coil 30 by which the coil 
was carried out is supported by the stopper section 27 so that it may not separate in a slot 25 opening side 
from the inside of a predetermined field. With the gestalt of this operation, as compared with the case 
where the field by which a coil is carried out is not limited as a result of limiting the field where a coil 30 is 
wound to the coil field by the side of slot 25 pars basilaris ossis occipitalis, when the coil of the same 
number of turns is performed, the number of layers of a coil increases, but such even case, the function of 
this stopper section 27 can perform an exact alignment volume. 

[0052] Also with the gestalt of this operation, the undershirt plate 44 blockades the large whole space 
formed in the slot 25 opening side. Thereby, the path cross section S5 of refrigerant path 29D becomes 
smaller than the path cross section SI of the refrigerant path 29 of drawing 2 , and can cool the efficient 
stator 5 by the part and the small refrigerant flow rate. 

[0053] Moreover, the part between a height 26 and the stopper section 27 serves as retention groove 28, 
and the undershirt plate 44 is engaged and fixed to the retention groove 28 in engagement section 44A of 
the both ends. Thereby, at the time of wearing of the undershirt plate 44, exact positioning can be 
performed easily and efficient wearing can be performed. 

[0054] A part of cross section (X-X cross section of drawing 1 ) of the stator 5 in the gestalt of operation of 
the 5th of this invention is shown in dr awin g 7 and drawi ng 8 . Here, drawing 7 shows the condition in the 
middle of manufacture of a stator 5, and drawing 8 shows the completed stator 5. 
[0055] The gestalt of this operation makes small the path cross section S6 of refrigerant path 29E by 
making the field where the coil of the coil 30 is carried out into the coil field where the slot 25 pars- 
basilaris-ossis-occipitalis side was limited like the gestalt ( drawin g 5 , drawin g 6 ) of the above 3rd and the 
4th implementation. And it has the description in the point which constituted the closing member which 
forms this refrigerant path 29E from two members, the resin mold plate 45 (part I material) and the 
undershirt plate 46 (part II material). 

[0056] While setting metal mold 51 along with the inner skin of a stator 5 in order to form the resin mold 
plate 45 as shown in drawing 7 , the tabular metal mold 52 is set in each slot 25 of a stator 5. Metal mold 
52 is the thing of the undershirt plate 46 and abbreviation isomorphism, and it is set so that the coil 30 held 
in the slot 30 may be touched. 

[0057] Thus, if metal mold 51 and 52 is set, it will be injected and filled up with resin in the space 53 
formed between such metal mold 51 and 52. The resin mold plate 45 is formed in opening of a slot 25 of 
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hardening of this resin. 

[0058] Thus, if the resin n^BL plate 45 is formed, metal mold 51 and 5^H1 be removed. And as shown in 
drawing^ , the undershirt^Hne 46 is inserted in the space made betwe^Be resin mold plate 45 and the 
coil 30 by having removed metal mold 52. Thereby, refrigerant path 29E is formed inside the undershirt 
plate 46. 

[0059] Thus, since opening of a slot 25 is blockaded on the resin mold plate 45, when the metal mold 52 
for formation of the resin mold plate 45 is used for the slot 25 interior, the path cross section of refrigerant 
passage 29E formed in a slot 25 can be narrowed by equipping the space after removing metal mold 52 
with the undershirt plate 46. Thereby, improvement in the cooling engine performance can be aimed at like 
the case of the gestalt of each above-mentioned implementation. 



[Translation done.] 
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